Introduction
The term "Utstein style" is synonymous with consensus reporting guidelines for resuscitation. It originated from an international multidisciplinary meeting held at the Utstein Abbey near Stavanger, Norway, in June 1990. 1 The purpose of this inaugural meeting was to develop, by consensus, uniform terms and definitions for out-of-hospital resuscitation. It was anticipated that this would lead to a better understanding of the epidemiology of cardiac arrest, facilitate inter-and intrasystem comparisons, enable comparison of the benefits of different system approaches, act as a driver to quality improvement, identify gaps in knowledge, and support clinical research. 2, 3 The widespread implementation of these recommendations has encouraged the development of other Utstein-like consensus guidelines addressing pediatric advanced life support, 4 laboratory research, 5 in-hospital resuscitation, 6 education, 7 drowning, 8 postresuscitation care, 9 and emergency medical dispatch. 10 The original Utstein definitions were revised in 2004 with the aim of reducing complexity and updating data elements based on advances in resuscitation science. 11 The original Utstein recommendations focused efforts to report on patients with a non -emergency medical services (EMS)-witnessed cardiac arrest of presumed cardiac cause, with ventricular fibrillation at the point of first rhythm analysis. The Utstein 2004 revision broadened this focus to include all EMS 12 -treated cardiac arrests irrespective of first monitored rhythm and whether or not the arrests were witnessed. Other major changes in 2004 related to the definition of cardiac arrest (transition from presence/absence of a carotid pulse to signs of circulation), inclusion of defibrillation attempts by bystanders, and extension of the template to include reporting of in-hospital cardiac arrest in both adults and children in the same template.
Since the 2004 update, there has been a substantial increase in the number and scope of resuscitation registries and clinical trial groups with major national and regional registries established in the United States, 13, 14 Europe, 15 Asia, 16 Australia, 17 and Japan. 18 Data from such registries are being used increasingly to compare the epidemiology and outcome of cardiac arrest, 19 explore the relation between key treatments and outcome, 20, 21 identify and prioritize gaps in resuscitation science knowledge, and drive quality improvement. 22, 23 With this background, in 2013, the International Liaison Committee on Resuscitation (ILCOR) proposed a group forum to review and, if necessary, update the Utstein templates for cardiac arrest. This article reports the results of that review with recommendations for further refinement of the Utstein reporting guidelines and reporting templates and a specific focus on out-of-hospital cardiac arrest (OHCA). Because of substantial differences between in-hospital and out-of-hospital epidemiology, process of care, and treatments, a decision was made once more to use separate reporting templates. Thus, this article focuses on OHCA, and a subsequent article will focus on recommendations for in-hospital cardiac arrest (IHCA) process of care and outcome reporting. Despite substantial application to a variety of clinical and research projects, a recent evaluation of 13 registries enrolling patients with OHCA in 13 countries noted variation in inclusion criteria, definition, coding, and process-of-care elements. 12 Overall, the registries collected only two thirds of the recommended 2004 core elements. Recommended timed event elements were collected for 43% of events. Thus, the current proposed iteration of the revised Utstein templates attempts to balance (1) the desirability of uniform collection of evidence-based factors associated with outcome and (2) the practical challenges of real-life data collection and validation.
Current uses and applications

What have we learned about the Utstein elements for cardiac arrest?
Several core elements have consistently been associated with survival to hospital discharge: witnessed arrest (by a bystander or EMS); bystander CPR; shorter EMS response interval; first shockable rhythm; and return of spontaneous circulation (ROSC) in the field. [24] [25] [26] [27] However, it has become evident that the Utstein core elements incompletely explain the variability in OHCA survival across populations, [25] [26] [27] even allowing for the declining incidence of ventricular fibrillation in OHCA. 28, 29 Since the last iteration of the Utstein style, 11 there has been increased recognition of the importance of additional factors associated with the likelihood of survival after OHCA, such as public access defibrillation, 24, 30 dispatcher-assisted CPR, 31 the quality of CPR, 32, 33 postresuscitation care, [34] [35] [36] variability in "not for resuscitation" order policies and procedures, 37 and accurate prognostication, 38 In addition there has been changing trends in organ recovery and transplantation. 39 Short-term outcomes such as ROSC and survival to hospital discharge (the latter being susceptible to local health system practices) do not take into account patients' health-related quality of life. 40, 41 Given the advances in understanding of the prognostic determinants of survival in OHCA, the need to revisit and update the 2004 Utstein guidelines was evident. 11 
Methods
The Utstein collaborator group met face to face on two occasions to discuss the revisions to the Utstein reporting template. The first meeting was in Vienna in October 2012 and was linked to the European Resuscitation Council Scientific Congress. The second meeting followed the ILCOR 2013 Task Force meeting in Melbourne in April 2013. During these meetings the strengths and weaknesses of the previous Utstein consensus articles for cardiac arrest 11, 42, 43 were reviewed, and opportunities to update and improve them were discussed.
Consensus was reached for several overarching principles. After repeated attempts to address key issues related to OHCA and IHCA in the same template, it became apparent that separate reporting templates would facilitate end-user acceptance and use of updated reporting templates. Consistency was sought in data elements and definitions between IHCA and OHCA unless there was a strong rationale for deviation. Core elements were defined as elements that all registries should aim to capture and report. The decision to assign an element as core was based on the evidence-based importance of capturing that element, tempered by the practical challenges of real-life data collection and validation. Collection and verification of core elements was considered the minimum recommended standard for quality assurance/improvement purposes. Supplemental elements were defined as elements that were desirable but not essential to capture and report, including elements more relevant to research than quality assurance.
Breakout groups considered core and supplemental data elements under the domains of system factors, dispatch/recognition, patient variables, resuscitation and postresuscitation processes, and outcomes. After the Melbourne meeting, a 2-stage Delphi process was conducted to refine the recommendations for core and supplemental elements. During stage 1, the output from the breakout groups was presented to the wider collaborator group. Agreement for core and supplemental element designations was sought using a 5-point Likert scale. Participants were also able to submit additional elements for consideration. New elements, or elements for which there was less than 85% agreement on designation as core or supplemental, were submitted to a second round of voting. There was greater than 85% agreement for designations for all elements by the end of the second round, so further rounds were not required. Data definitions were based where possible on current 2004 Utstein definitions. New element definitions were proposed by the writing group and circulated to the collaborator group for vetting.
The writing group, on behalf of collaborators, summarized the output from this process in a draft of the manuscript that was circulated and discussed electronically with the Utstein collaborators. This led to further development of the Utstein reporting template and classification of etiology. The final manuscript was approved by the coauthors and ILCOR.
Results
OHCA Utstein definitions
The Utstein elements were grouped into five domains (Fig. 1) . Each domain contained core and supplemental elements that are described in Table 1 . AED indicates automated external defibrillator; AHA, American Heart Association; CPC, Cerebral Performance Category; CPR, cardiopulmonary resuscitation; CT, computed tomography; DNACPR, do not attempt cardiopulmonary resuscitation; DNAR, do not attempt resuscitation; ECG, electrocardiogram; ECLS, extracorporeal life support; EEG, electroencephalogram; EMS, emergency medical services; ERC, European Resuscitation Council; GI, gastrointestinal; IABP, intra-aortic balloon pump; IO, intraosseous; IV, intravenous; MRI, magnetic resonance imaging; mRS, modified Rankin Scale; NSE, neuron-specific enolase; OHCA, out-of-hospital cardiac arrest; PCI, percutaneous coronary intervention; PEA, pulseless electrical activity; ROSC, return of spontaneous circulation; SSEP, somatosensory evoked potentials; STEMI, ST-segment elevation myocardial infarction; TTC, targeted temperature control; VAD, ventricular assist device; VF, ventricular fibrillation; and VT, ventricular tachycardia.
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System description
The system description defines the characteristics of the population served and the structure of the EMS response. It includes the number of cases of cardiac arrest attended by EMS (cardiac arrest is defined by the absence of signs of circulation irrespective of whether the assessment was made by EMS or bystander), the number of cases for which resuscitation was attempted by EMS, and the reasons why resuscitation was not attempted. A resuscitation attempt is defined as the act of trying to maintain or restore life by establishing and/or maintaining breathing and circulation through CPR, defibrillation, and other related emergency care). A structured system description has been added to improve consistency when describing the components of the healthcare system responsible for responding to OHCA.
Dispatch
Dispatcher-identified cardiac arrest and dispatcher-assisted CPR have been included as core elements to reflect the impact these processes can have on patient outcome. 44, 45 The system description provides the opportunity to describe operation of the local EMS dispatch. Researchers and clinical service directors who wish to record additional information (e.g., dispatcher diagnostic code, bystander response) are directed to a consensus paper on dispatcher assistance for OHCA. 46 
Patient variables
Patient variables include patient demographics, comorbidities, etiology, initial presentation, and bystander response. The location of the arrest and whether it was witnessed should be recorded.
The designation of etiology was one of the most contentious areas discussed during this revision. The Utstein process has for decades tried to separate cardiac (or presumed cardiac) from noncardiac (or presumed noncardiac). The original intention was to create case equivalency; however, separation into cardiac and noncardiac has proved to be subjective, 47 reporting noncardiac percentages of all arrests as several percent and others up to 40%. 49, 50 Given this variation, we suggest that the primary reporting by systems should state the outcomes of all EMS-treated cardiac arrests (measuring system effectiveness) and those that are bystander witnessed and the first monitored rhythm is shockable (measuring system efficacy). Registries and researchers should continue to record the etiology of cardiac arrest and report it as part of the overall description of EMS-treated cardiac arrests. Etiology should be categorized under the following headings which also recognize the importance of backward compatibility with existing definitions: medical (presumed cardiac or unknown, other medical etiologies); traumatic cause; drug overdose; drowning; electrocution; asphyxial (external). Where more than one etiology is possible (e.g., ventricular fibrillation arrest leading to a fall from a height), the most likely primary cause should be cited (in this example, presumed cardiac). Table 1 provides further information about classification into different etiological categories.
The first monitored rhythm is the rhythm recorded at the time of first analysis of the monitor or defibrillator after a cardiac arrest. If the automated external defibrillator (AED) does not have a rhythm display, it may be possible to determine the first monitored rhythm from a data storage card, hard drive, or other device used by the AED to record data. If the AED has no data-recording device, the first monitored rhythm should be classified simply as shockable or nonshockable. This data point can be updated at a later time if the AED has data download capability. Bradycardia has been retained as an option to enable appropriate reporting when chest compressions are provided for severe bradycardia with pulses and poor perfusion (most commonly in children). When CPR is started because of the absence of signs of circulation despite electrocardiographic evidence of electrical activity (i.e., pulseless electrical activity), it should be recorded as pulseless electrical activity even if the electrocardiographic rhythm is slow. Asystole is defined by a period of at least 6 s without any electrical activity of >0.2 mV (that could represent atrial complexes).
Bystander responses are critical to patient outcomes. All systems should capture the number of cases in which bystander resuscitation is started (chest compressions or standard CPR), whether or not an AED is deployed, and whether or not it delivered a shock.
Supplemental information includes whether a patient was living independently before the arrest, comorbidities, and new treatments (cardioverter-defibrillators, ventricular assist devices).
Process elements
Core process elements include the EMS response time, time to first shock, whether targeted temperature management was used before or after ROSC, and whether coronary reperfusion was attempted. Twelve supplemental elements are included (six elements related to treatments initiated out-of-hospital and six elements related to treatments initiated in-hospital).
Outcome
Recommendations on the documentation of survival outcomes remain largely unchanged from the 2004 Utstein style. The core reporting outcome for initial survival is "survived event" (which is defined ROSC sustained until arrival at the emergency department and transfer of care to medical staff at the receiving hospital). To ensure compatibility with historical datasets, any ROSC remains a core outcome. ROSC is defined following a clinical assessment showing signs of life comprising a palpable pulse or generating a blood pressure. Assisted circulation (e.g., extracorporeal life support, ventricular assist devices, or mechanical CPR) should not be considered ROSC until patient-generated circulation is established. For nonsurvivors, a supplemental element may be recorded to show whether any solid organs were recovered for transplantation.
Long-term survival can be reported as either survival to 30 days or survival to hospital discharge according to the ease of collecting this information within each healthcare system. Survival at 12 months should be reported when possible, but is considered supplemental because of the challenge of such long-term follow-up. Neurologic outcome may be reported using the Cerebral Performance Category (CPC), 51 modified Rankin Scale (mRS), 52 or equivalent pediatric tools. 4 The CPC is a 5-point scale ranging from 1 (good cerebral performance) to 5 (dead). The mRS is a 7-point scale ranging from 0 (no symptoms) to 6 (dead). We define survival with favorable neurologic outcome as a CPC 1/2 or mRS 0-3 or no change in CPC or mRS from the patient's baseline status. Patient-reported outcomes and health-related quality of life are included to reflect the importance of the quality of recovery beyond simply survival.
Time points and intervals
Survival from cardiac arrest is related inversely to the interval from collapse to definitive care. 53, 54 In this revised Utstein template, we have limited the core time point/interval elements to response-time and time to first defibrillation ( Table 1 ). The time of drug administration remains as a supplemental element. The previous Utstein documents recommended several additional core and supplemental time points/intervals. Certain time points are impossible to estimate (e.g., time of collapse in an unwitnessed arrest), many are not routinely collected (e.g., in OHCA, arrival at the patient's side), and others are unlikely to be recorded accurately (e.g., time of first compression, time vascular access achieved, time of ROSC). It is recognized that additional time points/intervals may be collected routinely by some agencies: this revised template is not intended to suggest that such data points are redundant. Moreover, the collection of additional elements may be required for specific research studies. 55 The problem of lack of synchronization of clocks and other timerecording devices persists [56] [57] [58] and can result in intervals being reported inaccurately. The recommendation remains that 1 clock (or synchronization to a single clock) be used to determine all times throughout the resuscitation attempt.
Utstein reporting template
The purpose of the revised Utstein template is to provide a framework combining the core elements of resuscitation performance for OHCA, including the community response, EMS treatments, and hospital systems of care. In previous iterations of the Utstein template, the target user was primarily a resuscitation research scientist. In the 2014 Utstein template (Fig. 2) , the authors recognized the need to widen the scope of the reporting template to encompass the needs of those involved in research, program evaluation, and/or continuous quality improvement. The goal in 2014 is to make the template intuitive to complete, effective in mapping the patient's journey through the local resuscitation system, and to enable knowledge sharing between resuscitation networks. To this end, the template has been reengineered in the following ways: First, the template follows the natural flow of the patient through community, out-of-hospital, and in-hospital systems of care. It is expected that this format will facilitate data collection. Second, the template encompasses the core system structure, process, and outcome of care as well as performance measures similar to those used in other systems of models of care (e.g., ST-segment elevation myocardial infarction, stroke, trauma). 59 Third, the various data dictionary and data formats are embedded within the template, enabling easier data entry by the user. Outcomes are defined at four levels: any ROSC, survived event, survived to discharge, and favorable neurologic outcome at discharge if known. Registries may report survival to 30 days as an alternative to survival to discharge. The 2014 template allows reporting of the witnessed cardiac arrest, who received bystander CPR and had a first recorded rhythm that was shockable (which is recommended as a comparator of system efficacy), and all EMS-treated cardiac arrests (which is recommended for system effectiveness comparisons). Outcomes of several important subgroups are identified that allow an estimate of the specific contribution of rhythm and bystander actions that are key determinants of outcome. This is particularly important for improving bystander CPR and outcome of the increasingly prevalent nonshockable rhythms. Only with knowledge of these specific outcomes can differences between systems and improvement over time be understood. The template includes the capability to add other user-defined outcomes for specific purposes.
Scope for improving Utstein-style reporting
Previous Utstein templates do not characterize the nature of the organized EMS response. EMS systems are commonly grouped as either 1-or 2-tier systems, depending on the number and skill of providers who respond. In some settings, multiple EMS agencies cover a region in a patchwork fashion, with variable geographic and administrative overlap. Some municipal EMS systems use a private EMS agency for nonurgent transportation. Other agencies occasionally dispatch a paramedic supervisor to the scene. Most experts would not classify either of these as 3-tier services. Additional details about how services are provided may yield additional insight into regional differences in process and outcome.
Some, but not all, cardiac arrest registries monitor routinely for completeness of case capture. A comparison of patients not enrolled versus those enrolled in a registry designed to capture consecutive patients with acute coronary syndrome found that 30% of eligible patients were missing. 60 The missing patients were at higher risk, received poorer quality of care, and had a higher mortality rate than those who were included. 60 A similar analysis of the Swedish cardiac arrest registry reported that 25% of eligible cases were missing. 61 These missing cases tended to be older and less likely to receive bystander CPR but had significantly higher survival rates. Such selection bias limits the ability of registries to reliably assess epidemiology and the effectiveness of quality improvement initiatives or other interventions. 62 Each EMS agency participating in the Resuscitation Outcomes Consortium (ROC) Epistry 63 uses routine monitoring and necessary corrections for completeness of case capture. By consistently applying such monitoring, the estimated incidence of EMS-treated OHCA in participating North American ROC sites has increased by more than 20% since the inception of the ROC Epistry. 64, 65 Organizers of cardiac arrest registries should implement monitoring and remediation for completeness of case capture.
There is variation in the magnitude and coding of missing data between registries. Missing data arise in most clinical studies and can bias inferences if data are not missing completely at random. 66 In addition, some registries combine "not done" and "unknown" into a single response. Organizers of registries should work to reduce unknown and missing data.
Implementation
Since 1990, implementation, update, and simplification of ILCOR Utstein templates for cardiac arrest resuscitation audit, registry, and research have improved transparency and comparability of reports. Challenges lie ahead for future implementation, particularly in the balance of feasibility versus desirability of data elements. Challenges with adherence to "not-for-resuscitation" rules, capture of actual measured quality of CPR parameters (e.g., depth, rate, chest compression fraction, ventilation rate, perishock pause intervals), and linkage of out-of-hospital and in-hospital interventions and outcomes persist. We have continued to identify a few core elements that we think every system of care should collect and report, as well as many supplemental elements that we think may be applicable to research-oriented systems, special resuscitation circumstances or processes, or EMS systems with advanced capability to routinely capture information on CPR quality. Recognition and focus on a core outcome comparator (i.e., bystander-witnessed, shockable cardiac arrest) may offer a universal comparator for all systems, as a tracer methodology for efficacy in all systems. Increased implementation of these updated consensus definitions and reporting templates will inform and improve future formulas for survival 67 
Conclusion
Utstein-style guidelines standardize reporting of the process of care and outcomes for patients with cardiac arrest. By using the ILCOR infrastructure, face-to-face meetings, and an Internet-based modified Delphi approach, the 2004 OHCA Utstein reporting definitions and templates were updated for the five domains: system factors, dispatch/recognition, patient variables, process variables, and outcomes. New or modified elements reflect consensus on the need to account for EMS system factors, increasing availability of AEDs, variability in the data collection process, trends in epidemiology, increasing use of dispatcher-assisted CPR, emerging field treatments, postresuscitation care, prognostication tools, and trends in organ recovery and transplantation. 39 The consensus reporting template, which resembles a CONSORT diagram, facilitates reporting of bystander-witnessed, shockable rhythm as a measure of EMS system efficacy and all EMS-treated arrests as a measure of system effectiveness. Several important subgroups are identified that allow an estimate of the specific contribution of rhythm and bystander actions that are key determinants of outcome.
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